had syphilis. His general health was unusually good; weight, 140 pounds.
Examination showed displacement of the left eye forward, downward and outward; no edema of the eyelids; pupils normal in appearance and reaction; there was no muscular paralysis, although on focussing slight· faulty action of the left internal rectus was noticed. The growth showed at . the inner side of the orbit; the inner canthus was bulging forward. The growth was covered in front by firm bone, apparently due to displacement of the lacrimal bone. Behind the sharp edge of bone the growth felt tense; no fluctuation. There was no redness of the overlying skin and no tenderness to deep pressure.
Nasal examination showed slight septal deflection to the left; a scar along the vomer ridge in front (spur operation) ; the middle turbinate was somewhat larger than normal, with two or three small polyps on its anterior end. No pus could be:; seen, even after prolonged shrinking. (The tissues did not seem to shrink with cocain and adrenalin as much as normal.) Postnasal examination was negative. Transillumination: Frontals large and clear; left antrum, slightly dark over its upper part; left semilunar orbital light area entirely gone (affected side); right antrum I normal and orbital illumination clear.
The patient was referred to Dr. A. L. Macleish for examination of the eye. He reported the eye examination negative, except for the displacement, which he found as follows: Outward, 9 mm.; forward, 3 mm.; downward, 2.5 mm. Dr. Macleish said he believed the growth was ethmoidal and likely a. mucocele. It should be stated that the patient had been ex-' amined several times and given a diagnosis of "new growth, likely sarcoma." The writer also failed to suspect mucocele until suggested by Dr. Mac1eish.
Operation was advised and done November 4th. The operative notes are as follows: November 4, 1908. Operation, Good Samaritan Hospital. Curved incision in front of the inner canthus extending along' the hmer half of the eyebrow and downward along the side of the nose. Tissues incised down to the periosteum of the orbit; elevated outwards. Necrosed and ragged defect in the outer plate of the ethmoid, size of a finger, leads to a bony encysted mucocele of considerable extent; estimated about one-half again to twice as large as the size of a normal ethmoid labyrinth; full of fluid, serous on top, thin mucus at the bottom of the cavity. Cavity extended inward and downward on the· outer wall of the nose, but without any connection with the nasa~cavity; extended backward to the sphenoid and upward, communicating with the frontal. The cyst was lined by thin mucous membrane, purplish red in wlor. Its bony wall was egg-shell in character and showed no carious defect except that in' the orbit. The capacity of the cyst was estimated at from one and one-half to two tablespoonfuls. The whole of the cyst wall was removed. After removal thorough drainage in the nose existed in as much as the outer wall of the nose formed the inner wall of the cyst. The cavity was packed with bismuth gauze, the end extending into the nose. November 11, 1910 , on account of a swelling in the left cheek and thickening of the alveolar process and malposition of the left upper teeth.
The history dates back two years. The first sign noticed was bulging of the gum above the left upper teeth (bicuspids and first molar). There was no soreness, such as from an ordinary "gum boil." Her physician lanced the gum several times; thinks there was but slight discharge. She was then sent to a dentist and the left upper first molar was removed and it was found apparently sound. The dentist drilled a hole into the antrum, and considerable discharge followed. The discharge was not like that of a "cold in the head"; was usually clear, slightly bloody at times; never any odor. Following the antrum puncture she thinks there was some nasal discharge of a similar character for a short while; never any nasal discharge before this drill puncture and none since.
The malposition of the teeth was first noticed two years ago and has not changed. The discharge through the opening in the tooth cavity continued up to about two months ago. It would at times cease; she would then force an opening by use of a syringe. The hard thickening of the alveolar process had never much changed. The cheek swelling persisted and would be most noticeable when, at times, the alveolar fistula closed. There had never been any pain in the cheek, although occasional pain in the temporal region. Her general health has not been good; referred to some abdominal trouble (ovarian), for which has recently been in a hospital.
The examination notes are as follows: There is considerable displacell1ent of the left upper canine and first and second bicuspid teeth. The biting surfaces of the teeth are turned inward, as if from pressure outward on the roots. The alveolar process is thickened and hard, and the hard thickening extends over the anterior antral wall, completely filling out the canine fossa and the usual hollow below the molar prominence. There is no sign of the fistula in the molar tooth cavity. The alveolar mucous membrane seems normal except for capillary dilatation over the swelling.
HILL HASTINGS.
Nasal examination proved absolutely negative; no signs of pus or polyps or hypertrophies. The nasoantral wall was not bulging. The transillumination proved negative. If anything, the left antrum was brighter than the right, and decidedly "brighter' about the center of the cheek. X-ray "examination showed slight thickening of the shadow of the nasoantral wall, but unusual clearness of the anterior wall, and twisting -of the teeth.
Attempt to syringe the antrum through the puncture under the inferior turbinate caused such severe pressure in the cheek that the attempt was abandoned. At the time the trocar was felt to have penetrated the bony wall and it was (mistakenly) 'believed to have en'tered a growth in the antrum that prevented the solution from returning through the natural antral -orifice.
A diagnosis of "new growth, likely sarcoma," of the superior maxilla and antrum had been made. The writer was' inclined to the same diagnosis, although opening the antrum through its anterior wall before considering an extensive re-'section was the procedure agreed upon by all concerned.
The operative notes are as follows: November 17, 1910. Operation, Good Samaritan Hospital. Incision through the mucous membrane and alveolar process; mucous membrane ;and periosteum elevated, laying bare anterior antral wall. The bony wall was found very much thinned and bulging, easily broken through by light use of chisel and enlarged with curette. Immediate gush of clear brownish amber fluid with :some stringy mucus in the bottom of the cavity. The whole of the anterior wall was removed by forceps. Examination showed that the antral cavity was very much enlarged below, extending well into the alveolar process, which apparently had been hollowed out The mucous membrane was slightly more red than normal and very slightly thicker, but did not present the usual characteristics of a suppurative membrane. The cavity was a closed cavity; there was no trace of the natural opening. The nasal wall of the cavity and the orbital wall were apparently not at all distended, only thin. The thin:. ning and distension was confined to the anterior wall an$! the alveolar process. From the appearance, a diagnosis of muco-<:ele was made. A window was made in the nasal wall after -removal of the anterior end of the tinferior turbinate. The . 6.43 .:antral cavity was then lightly packed, the end of the packing .being brought out of the nose and also out of the alveolar "Wound.
February 5, 1911. The antrum packing was removed soon 'after operation. The discharge (clear, amber colored) grad-'ually decreased and has now ceased. The mucous membrane ·of the antrum was from time to time swabbed with 10% nitrate of silver, and has become thin, pale and dry. The roots of the teeth were found dead and were amputated and filled (by a dentist). A plastic operation is to be done 'to close the alveolar opening.
MUCOCELE OF BOTH FRON'tAL SINUSES•
.CASE 3.-Since the report of the above two cases, the remembrance of a peculiar frontal sinus case which I had some three years ago' 'caused me to review the notes of the case. Although a diagnosis was then made of chronic suppuration -of the frontal sinuses; with "closed empyema," yet on looking back over the' history, I believe it certainly was a case of mucocele in which the suppuration was secondary. The notes :are as follows:
Mrs. B. H., age 42. Referred April 30, 1908, by Dr. Clarence Cook, on account of pain and swelling above the right eye. She has suffered with pain in the. head, off and on for eight years. AbOu,t five years ago the left frontal became swollen and painful; "something seemed to break"; she spat out a good deal of foul pus that dropped back into the throat. The pain in the left frontal then ceased and she remained well for two or three years. During this time she is sure there was no discharge from the nose. The pain and swelling in the left frontal then returned, the eye became badly swollen, so much so that the patient claims the sight' was despaired of. The swelling over the left eye then "broke" and discharged through the eyebrow with relief of symptoms. Since then the left side of the head has been well.
The present trouble, pain and swelling of the right eyebrow, dates back two or three years. The swelling would "come and go," accompanied by severe pains in the head. At such times pain would be so severe that opiates were required. At no time during these attacks or between attacks was there discharge from the nose, front or back.' She is quite sure the 644 HILL HAS'I'INGS.
only time there was ever any nasal discharge was five years ago, when she spat up "considerable matter," as previously stated. About three years ago, during an attack of headache, she was very feverish; thinks she was unconscious for a few hours. General health good. Married and has ten children. She is not of a nervous temperament.
Examination.-GoQd health apparent. Right frontal region shows a distinct swelling above the inner end of the right eyebrow and very slight swelling of the right upper lid. The swelling is about 1 inch in diameter, bulging, moderately tense, tender to touch, skin not adherent. The swelling extends below the supraorbital ridge, which can only be felt along its outer half. Left frontal region negative.
Nasal examination.-Hypertrophy of the right middle turbinate, which is firm and red; middle meatus considerably narrowed by the swo,jJen turbinate. No sign of pus or polyps. Left side of nose practically normal. Postnasal examination is negative, except for congestion in right middle meatus. Careful shrinking of the turbinates with cocain and ac1renalin fails to show any leakage of pus. (Diagnosis was quite uncertain. ) May 1st. .Re-examination showed no change except pain was less.
May 4th. Two days ago patient had a chill; was seen by Dr. Cook, who found temperature 1030. Suffered considerably. No discharge. from the nose occurred. Temperature dropped to nonnal the following day, but the pain and swelling continued. She is now suffering much pain. The only other development is that of herpes labialis on both lips on both sides of the midline. Patient states that every time she has severe attack of pain and fever in the head there is a similar eruption on the lips. Examination failed to show any scar in· the left frontal (where the swelling on that side years~go is said to have broken). No involvement of the third, fourth, fifth or sixth neryes. Operation advised.
The writer was unable to make a positive diagnosis. 'The family physician had thought of a growing tumor and had considered the possibility of a gumma. The history of the left side made it probable that there Was pus in the right frontal.
May 6th. Operation. Right frontal opened by eyebrow in-· ,cision. Its outer wall close to the inner aqgle showed a necrotic (?) opening, fully 2 em. in diameter, below which the periosteum of the orbit seemed adherent. The sinus was full of yellowish green pus without odor. The mucous membrane of the frontal was thick, pulpy and red. The cerebral wall of the sinus showed about the center a small opening about tern. in diameter, where the dura was exposed. (Evidently an old opening.) There was also a perforation of the septum between the two sinuses; pus of the same character could be wiped out of the left frontal. Complete exenteration of the right frontal was done; the wound partly closed. The left frontal was then opened and treated in like manner.' Its mucous membrane was thick, pulpy and red; no dura exposed. On neither side could a probe be passed into the nose; the frontal duct seemed entirely closed. With difficulty an opening was made into the nose on the right side.
The diagnosis seemed to be closed empyema of the frontal sinuses.
Microscopic examination of the pus by Dr. E. L. Leonard showed small-diplococci, probably "diplococcus catarrhalis." May 20th. Patient discharged from hospital. June 6th. Convalescence uneventful. Has had some postnasal discharge. Patient is quite positive she had never had discharge like this from the throat or nose before operation except at the time mentioned five years ago.
September 1st. Left frontal entirely healed. October 10th. Both frontals healed, with a depressed scar ,on each side. This third~ase was 'at the time a confusing case and, as above noted, 'a diagnosis of "closed empyema" was made. I now believe it was a case of mucocele in which the septic inflammation was secondary.
REMARKS.
These three cases of mucocele were interesting and are reported, not only because 0.£ their comparative rarity, but also on looking up the literature of the subject, it seems that mistaken diagnoses, as in these cases, have not been at all unusual. It is noteworthy that sarcoma was strongly suspected in two of these cases. The absence of nasal symptoms and the pres-·ence of marked deformity no doubt have been responsible for 646 HILL HASTINGS. the diagnosis of "new growth" in many cases similar to my own.
Etiology.-A review of the reported cases of mucocele fails
to find an adequate explanation of the cause of this rare condition. Turner's instructive paper is probably the best on the subject. He says the etiology is still uncertain; that probably the best explanation is the existence of a catarrhal process that has blocked up the normal nasal ostia. Yet, in some of the reported cases the ostia have been found to be open~Turner found that in 21 out of 22 ethmoid cases he reviewed the age was less than 30. Yet, in Stewart's case (frontal) the age was 62 and in di Santo's case (frontal and ethmoid) the age was 60.
Diagnosis.-Of the 40 cases here reviewed (including the three cases above reported) it is noteworthy that mistaken diagnoses were not uncommon, sarcoma, osteoma or "new growth" being often suspected. As a rule, the~e was no nasal discharge and frequently nothing abnormal to be seen by intranasal examination. The external signs point to a slow growing tumor.
The tumor, as a rule, shows up at the inner angle of the orbit; is tense, often surrounded by a thick bony margin; fluctuation cannot, as a rule, be detected. The displacement of the eyeball is rather constant, and yet seldom is the eye affected. (Case 1 is typical; yet in Knapp's case there was blindness in both eyes.) Diplopia and epiphora occasionally are present. The skin and overlying tissue is normal, unless secondary septic infection has occurred. The length of time the tumor and eye displacement have been noticed is remarkably long in some cases (see the tabulated review of these cases). The am'ount of facial deformity that occurs is interesting. In Moure's case (diagnosed "sarcoma") the mucocele had forced the nasal bones upward and apart. The same was true of the case reported by Sibileau.
In the writer·s second case (mucocele of the antrum) the alveolar process had been hollowed out and forced outward; the teeth had been rotated, the roots forced outward with the biting surfaces turned markedly inward. In spite of such evident pressure changes, the nasoantral wall, as seen by intranasal examination, was absolutely normal. There was no bulging to be seen either in the outer nasal wall nor in the floor of the nose. Transillumination shows, as a rule, a light area over the sinus affected (a few exceptions). One diagnostic procedure of immense value has been overlooked by many, including the writer. It is so simple and so sure of preventing a mistaken diagnosis that it would seem almost puerile to mention it, except for the failure on the part of many to do it-namely. aspiration of the tumor. In the writer's antrum case, the nasoantral wall was punctured, as usual, to wash out the antrum. The attempt caused such a feeling of pressure and severe pain in the cheek that it was abandoned. Had the writer aspirated the antrum, the diagnosis would have been cleared up. Instead, the operation was undertaken with the fears of existence of a serious malignant disease. Others have had the same experience.
Findings.---,Of these 40 cases, the ethmoid cells were affected in 20 cases, the frontal sinus in 23 cases, the sphenoid in two cases, and the maxillary antrum was found involved only in three cases (including the writer's case, Case No.2). In the other two cases (of Bichaton) there was bulging over the alveolar process. Where the ethmoid is involved it is usually found that the labyrinth has been completely changed into one large cavity, of smooth, egg-shell-like walls. The defect in the orbital wall is in the lamina papyracre; the lacrimal bone is often displaced forward, giving the bony feel to the orbital tumor. Behind this the tense tumor is felt. In the frontal cases, the defect is usually in the lower or orbital wall, although in a few cases the anterior wall has been "worn through." In a few cases (as in the writer's frontal case) the posterior walT shows a defect, with the dura adherent to its margin.
The character of the secretion varies from dear mucus to brownish thick gelatinous material; occasionally greenish yellow; usually odorless. ln only a few cases is cholesterin reported to have been found. The secretion is usually sterile.
Histologic examination is reported in several cases. Th~· epithelial changes were found to be variable and of no special significance; areas of columnar cells with or without ci1i~, . interspersed with areas of flat cells. The subepithelial changes. found were usually those of a mild inflammatory nature.
Operative Measures.-From a review of the histories of the reported cases, it would seem that operative success depends. on establishing a large drainage opening into the nose. Exter-nal incision alone seems to have been unsuccess,ful; recurrence following. It does not seem to be necessary to remove the mucous membrane of the sinus, as in the frontal or maxillary antrum. This is fortunate, inasmuch as prolonged after treatment and depressed scar formation (for frontal cases) is prevented.
For the ethmoid cases when the cyst is seen bulging in the middle meatus, removal of the nasal segment without external operation has given good results in the hands of some (Fullerton's case). This presents the advantage of confirming the diagnosis alld radically curing the case by intranasal operative procedure under cocain. However, as in many ethmoid cases, the nose is found normal, the orbital swelling ' "is naturally the point of attack. The whole of the cyst wall can then be removed, including the nasal segment (which establishes perfect drainage), and the, orbital wound closed at once, as in the writer's case.
For the frontal cases, in addition to attacking the orbital swelling, good drainage into the nose, it seems, must be established.
For the rare cases, involving the maxillary antrum, there seems to be no reason why the usual intranasal operation. window resection in the inferior meatus, should not suffice. It is at least worth while trying before resorting to. the external operation through the anterior antral wall. LIST 
